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[Title of the Invention] 

THERMAL INSULATION AND INJECTION APPARATUS OF COOLING 
WATER IN AUTOMOBILE AND THE LIKE 
[Abstract] 

[Objective] To promptly sense abnormality of a thermal 
insulation function of a thermal insulation container and 
abnormality of a thermostat. 

[Configuration] A circulating system of engine cooling water 
is equipped with a main circulating path a and a bypass 
circulating paths b, c, d. In the bypass circulating path d, 
disposed is a thermal insulation container 1 through which 
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cooling water is made to pass at the time of an operation, and 
in which cooling water is preserved for keeping warm at the 
time of a stop . In the thermal insulation container 1 , disposed 
are temperature detection means 32 for detecting temperature 
of internal cooling water, and temperature display means 3 3 
for displaying detected temperature on the basis of a temperature 
detection signal from the temperature detection means 32. At 
the time of starting an engine, when temperature, which is 
displayed by the temperature display means 33, is high, it is 
sensed that a thermal insulation function of the container 1 
is normal, and when it is enormously low, it is sensed that 
there is something wrong . Also, at the time of a steady operation, 
when temperature of the temperature display means 33 is high, 
it is sensed that a thermostat E is kept closed, and when it 
is low, it is sensed that a thermostat E is kept opened. 

[Claim] 

[Claim 1] In a thermal insulation and injection apparatus 
of cooling water in an automobile and the like which is equipped 
with a main circulating path for, when cooling water flowing 
out from an engine becomes predetermined temperature or more, 
guiding the cooling water to a radiator to make it cool down 
by heat dissipation and thereafter, returning it to the engine, 
and a bypass circulating path for returning the cooling water 
flowing out from the engine, to the engine without passing 
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through the radiator, and disposed is a thermal insulation 
container through which the cooling water passes at the time 
of an operation, and in which the cooling water is reversed 
at the time of a stop, a thermal insulation and injection 
apparatus of cooling water in an automobile and the like 
characterized in that disposed are cooling water temperature 
detection means for detecting temperature of the cooling water 
of an inside of said thermal insulation container, and cooling 
water temperature display means for displaying detected 
temperature on the basis of a temperature detection signal from 
the temperature detection means. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Field of Application] This invention relates to 
a thermal insulation and injection apparatus of cooling water 
in an automobile and the like which aims to shorten time of 
a warm-up operation in which density of mixed gas fuel becomes 
a high state to realize saving of fuel. 
[0002] 

[Prior Art] In the past, in a water-cooled engine, there is 
such a detect that a warm-up operation takes long time for 
increasing temperature of cooling water in a cylinder block 
from a state of cold water to warm water. On this account, 
proposed are a variety of apparatuses in which cooling water 
with high temperature which was obtained at the time of a normal 
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operation is reserved in a thermos bottle, and this is used 
for a warm-up operation, and thereby, warm-up operation time 
is shortened. For example, in JP-UM-A-63 -75525 , proposed is 
an apparatus in which, in a bypass circulating path which flows 
directly in an engine without passing through a radiator after 
engine cooling, disposed is a thermal insulation tank, and at 
cooling water inlet and outlet of the thermal insulation tank, 
disposed is a valve which is opened and closed by ON, OFF of 
an ignition switch. JP-A-63-5107 proposes an apparatus in 
which the valve of the above-mentioned apparatus is an 
electromagnetic thermostat opening/closing valve. However, 
in these apparatuses , since the valve is disposed in the thermal 
insulation tank, there is such a problem that control of the 
valve becomes complicated, and it is expensive , and in addition, 
an inlet and an outlet of the thermal insulation tank are located 
at the same height, and therefore, hot water is not circulated 
smoothly at the time of a start-up. 

[0003] Also, in JP-UM-A-63 -73578 , proposed is such an 
apparatus that is provided with a sealed thermal insulation 
tank for sucking therein cooling water with high temperature 
in a cooling water circulating system keeping it warm at the 
time of an engine stop, and for returning the thermal heated 
cooling water to the circulating systemat the time of a start-up . 
However, in this apparatus, in order to suck and exhaust cooling 
water, there is a necessity to dispose a compressor for 
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compressing and decompressing internal atmosphere of the 
thermal insulation tank, and a valve between the circulating 
system and the thermal insulation tank, and the apparatus is 
complicated in a considerable degree, and in addition, control 
is difficult. In this manner, since an apparatus which was 
proposed in the past has many problems , it has not been realized 
yet as it is now. In this connection, applicants of this 
application is proposing, in JP-A-4 -246277 , to dispose a thermal 
insulation container in an inverted state, which is equipped 
with a thermal insulation function in a bypass circulating path 
for returning cooling water flowing out from an engine, to the 
engine without passing through a radiator, and to dispose a 
water intake on a lid of the container, and also, to dispose 
an outlet head on a upper side surface of a center distributing 
water pipe which was inserted into the container. 
[0004] 

[Problem that the Invention is to Solve] In this manner, in 
a circulating system of cooling water in which a thermal 
insulation tank and a thermal insulation container were disposed, 
temperature of cooling water of a upper part of the cylinder 
block is detected, and this is analog-displayed as water 
temperature of cooling water by a cooling water temperature 
gauge. At the time of an engine start-up, cooling water with 
high temperature from a thermal insulation container flows into 
a cylinder block of an engine, but heat of cooling water with 
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high temperature is absorbed by the cylinder block of the engine, 
and therefore, low temperature is displayed . Therefore, right 
after the engine start-up, it is not clear whether a thermal 
insulation function of the container is operated normally, or 
cooling water, which was cooled down because the thermal 
insulation function is lowered, flows into the cylinder block. 
Also, it is not possible to judge whether, under such a state 
that the thermal insulation function of the container is normal 
but a thermostat is out of order and is kept opened, cooling 
water with high temperature , which flowed out from the container , 
passed through the cylinder block and thereafter, was cooled 
down by a radiator, and as a result thereof, temperature is 
lowered. This invention is a thing which was made in view of 
the suchlike problems, and is a thing which aims to provide 
a thermal insulation and injection apparatus of cooling water 
in an automobile and the like, which can promptly sense 
abnormality of a thermal insulation function of a thermal 
insulation container and abnormality of a circulating system. 
[0005] 

[Means for Solving the Problem] In order to accomplish the 
above-described objective, this invention is, in a thermal 
insulation and injection apparatus of cooling water in an 
automobile and the like which is equipped with a main circulating 
path for, when cooling water flowing out from an engine becomes 
predetermined temperature or more, guiding the cooling water 
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to a radiator to make it cool down by heat dissipation and 
thereafter, returning it to the engine , and a bypass circulating 
path for returning the cooling water flowing out from the engine , 
to the engine without passing through the radiator, and disposed 
is a thermal insulation container through which the cooling 
water passes at the time of an operation, and in which the cooling 
water is reversed at the time of a stop, a thing in which, disposed 
are cooling water temperature detection means for detecting 
temperature of the cooling water of an inside of the thermal 
insulation container, and cooling water temperature display 
means for displaying detected temperature on the basis of a 
temperature detection signal from the temperature detection 
means . 
[0006] 

[Operation] According to the above -described configuration 
of the invention, at the time of an engine start-up, since 
temperature of cooling water inside an engine is low, the cooling 
water passes through the bypass circulating path and flows from 
a water inlet pipe of the container into an inside thereof. 
Cooling water with high temperature, which has been kept warm 
inside the container, flows out from an outlet head at a top 
edge of an internal water outlet pipe to an inside of a water 
outlet pipe and flows into an inside of an engine, to warm up 
the engine and circulate. When the warm-up is finished and 
temperature of cooling water is increased, the main circulating 
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path is opened, and therefore, cooling water is circulated in 
parallel to the main circulating path and the bypass circulating 
path. Low temperature water, which was cooled down by the 
radiator in the main circulating path, is mixed with high 
temperature water which passed through the bypass circulating 
path, and thereafter, becomes appropriate warm water and flows 
into the engine, and uniformly heats a cylinder and a cylinder 
head to facilitate vaporization of mixed gas fuel. By this, 
a complete burning state of fuel is obtained. At the time of 
an engine stop, high temperature water in the bypass circulating 
path is reserved in the container and kept warm. 
[0007] Cooling water temperature in the container is detected 
by the temperature detection means, and displayed by the 
temperature display means . Therefore, at the time of an engine 
start-up, when temperature, which is displayed by the 
temperature display means, is high, it shows that a thermal 
insulation function of the container is normal, and when it 
is enormously low, it is sensed that there is something wrong 
with the thermal insulation function. Also, at the time of 
a steady operation, when temperature, which is displayed by 
the temperature display means , is extraordinarily high, it shows 
that a thermostat is out of order and kept closed, and when 
it is low, it is sensed that the thermostat is kept opened. 
[0008] 

[Embodiment] Next, an embodiment of this invention will be 
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described in accordance with accompanying drawings. Fig.l 
shows a cooling water system of a thermal insulation and 
injection apparatus of cooling water of an automobile, which 
relates to this invention, and in the figure, A designates an 
engine, and B designates a radiator, and C designates a heater. 
Between the engine A and the radiator B, disposed is a main 
circulating path a of cooling water which flows in the radiator 
B through a thermostat E from an outlet head of a water jacket 
D formed in a cylinder and a cylinder head of the engine A, 
and which returns to an inlet head of the water jacket D from 
the radiator B through a water pump F. Also, between the engine 
A and the heater C, disposed is a heater circulating path b 
which flows in the heater C from the outlet head of the water 
jacket D, and which returns to a sucking side of the water pump 
F from the heater C. Furthermore, disposed are first, second 
bypass circulating paths c, d which returns directly to the 
inlet head of the water jacket D from the outlet head of the 
water jacket D through the water pump F. 

[0009] In the above-described second bypass circulating path 
d, disposed is a container 1 which is equipped with a thermal 
insulation function at a more upstream side than the water pump 
F. This container 1, as shown in Fig. 2, comprises a container 
main body 2, a tap body 3, a lid body 4, a water inlet pipe 
5 and a water outlet pipe 6, and an internal water outlet pipe 
7 . The container main body 2 has a vacuum double structure 
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which is made by stainless steel, comprising an outer bottle 
8, and an inner bottle 11 which is accommodated inside the outer 
bottle 8 and whose opening part 10 was connected to an opening 
part 9 of the outer bottle 8. Capacity of this container main 
body 2 is 2 litters. In addition, it is good if capacity of 
the container main body 2 coincides with air volume displacement 
of the engine A. 

[0010] The outer bottle 8 is composed of three parts of a base 
part 12, a bottom part 13 which' was connected to one end of 
the base part 12, and a shoulder part 14 which has the opening 
part 9 with a smaller diameter than the base part 12. Also, 
the inner bottle 11 is composed of a base part 16 having, at 
one end thereof, the opening part 10 and a throat part 15 which 
continues to the opening part 10, and a bottom part 17 which 
was connected to one end of the base part 16. A diameter of 
the opening part 10 of the inner bottle 11 is set to be smaller 
than the base part 16, and a diameter of the throat part 15 
is set to be further smaller than the opening part 10. Also, 
on the throat part 15, disposed is taper in such a manner that 
a diameter is getting smaller gradually toward a back as shown 
in Fig . 3 . 

[0011] This container main body 2 is manufactured as follows. 
In advance, each constructional element of the outer bottle 
8 and the inner bottle 11 is formed, and an air discharge pipe 
18 is connected to an outer surface of the bottom part 13 of 
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the outer bottle 8, and to an inner surface, a getter 2 0 is 
attached by a mounting tool 19 . At the first setout , the bottom 
part 17 is connected to an edge of the base part 16 of the inner 
bottle 11, and a Wi portion in Fig. 2 is connected by TIG welding 
to form the inner bottle 11 , and in order to prevent heat radiation 
at the time of thermal insulation, an entire outer surface of 
the inner bottle 11 is covered by a copper foil 21. And, by 
confronting a flare part 12a which was formed on one end of 
the base part 12 of the outer bottle 8 and a flare part 14a 
which was formed at an end part of the shoulder part 14 , a W 2 
portion in Fig. 2 is connected by welding, and thereafter, by 
inserting the inner bottle 11 into the base part 12 , the opening 
part 10 is pressed into an inside of the opening part 9 of the 
outer bottle 8 , and a W 3 portion in Fig . 2 is connected by welding . 
Successively, by confronting a flare part 12b which was formed 
at an end part of the base part 12 of the outer bottle 8 and 
a flare part 13a which was formed on an end part of the bottom 
part 13, a W 4 portion in the figure is connected by welding 
to form a double structure body. 

[0012] Next, this double structure body is inserted into a 
vacuum heating furnace, and an inside of the furnace is 
maintained at temperature of 450°C and a vacuum level of 1X10" 5 
mm Hg, and air between the outer bottle 8 and the inner bottle 
11 is discharged through the air discharge pipe 18. When air 
discharge is completed, the air discharge pipe 18 is crushed 
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flatly, as shown in Fig. 2, to seal between the outer bottle 
8 and the inner bottle 11 to a vacuum state. And, after this 
vacuum double structure body was taken out from the furnace, 
in order to protect the air discharge pipe 18, a cap 22 is fit 
in the bottom part 13 of the outer bottle 8, and a flare part 
22a which was formed on an end part of that cap 22 is overlapped 
with the flare part 13a of the bottom part 13, and a W 5 portion 
in Fig . 2 is connected by welding . Air which was remained between 
the outer bottle 8 and the inner bottle 11 and occluded gas 
which becomes detached from surfaces of the outer bottle 8 and 
the inner bottle 11 are absorbed by the getter 20, and therefore , 
a high vacuum level is maintained between the outer bottle 8 
and the inner bottle 11. 

[0013] On one hand, the tap body 3 comprises synthetic resin 
having elasticity, e.g., silicon resin, and is of almost the 
same diameter as the throat part 15 of the inner bottle 11. 
On an outer surface of the tap body 3, as shown in Fig. 3, taper 
is disposed in such a manner that a diameter is getting smaller 
toward a back of the throat part 15, and also, a flange part 
24 for preventing the tap body from dropping toward an inward 
of the tap body 3 is formed, in contact with a step part 23 
which is located at a border portion of the throat part 15 and 
the opening part 10. In this tap body 3, made are a hole 25 
into which the water inlet pipe 5 is pressed, and a hole 26 
into which the internal water outlet pipe 7 is pressed. The 
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water outlet pipe hole 26 is located so as for its inner surface 
to be in contact with a center line X of the tap body 3. By 
this, as shown in Fig. 2, a front edge of the internal water 
outlet pipe 7 which was cut on a slant coincides with a center 
line of the inner bottle 11, and is to be in contact with or 
to come close to a upper surface. 

[0014] The lid body 4 comprises stainless steel, and on its 
outer circumference edge, formed is a fold part 27 which fits 
in an outer circumference of the opening part 9 of the outer 
bottle 8. In this lid body 4, made are two holes 28, 29 for 
the water inlet pipe 5 and the water outlet pipe 6. Both of 
the water inlet pipe 5 and the water outlet pipe 6 comprise 
stainless steel, and are folded by 90°. One ends of the water 
inlet pipe 5 and the water outlet pipe 6 are inserted into the 
above-described holes 28, 2 9 of the lid body 4, and directed 
toward a predetermined direction, and in such a state, they 
are fixed by welding at W 6 , W 7 portions in Fig. 3 . The internal 
water outlet pipe 7 is made by resin, and comprises , for example, 
polypropylene and f luorocarbon resin, and its one end is pressed 
into the hole 26 of the tap body 3 , and the other end is prolonged 
toward an inward along a center axis of the inner bottle 11, 
and is in contact with or comes close to an upper surface , i.e., 
an inner surface of the bottom part 17, A front edge of this 
internal water outlet pipe 7 is cut on a slant by 3 0° with a 
flat part 30 remained slightly, and becomes an outlet head 31. 
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[0015] In the container 1 , disposed are a temperature detection 
sensor 32 for detecting temperature of cooling water which is 
reserved inside, and a temperature display panel 33 for 
displaying temperature which is detected by the temperature 
detection sensor 32. The temperature detection sensor 32 is 
disposed at a front edge of a sheath pipe 34 which penetrates 
through the above -described tap body 3 and is fixed to the lid 
body 4 and disposed along the internal water outlet pipe 7. 
A lead wire of this temperature sensor 32 passes through an 
inside of the sheath pipe 34 and pulled out to an outside of 
the container 1. The temperature display panel 33 is attached 
to a panel table 3 5 which was fixed to an outer surface of the 
cap 22 of the container 1. This temperature display panel 33 
is configured in such a manner that it is connected are a lead 
wire of the above-described temperature detection sensor 32, 
and a power code from a dry battery pack 3 6 which was attached 
to an appropriate position of an automobile body or the container 
1, and displays detected temperature by use of a liquid crystal 
in a digital manner, on the basis of a detection signal from 
the temperature detection sensor 32. In addition, instead of 
the dry battery pack 36 , a battery power supply of an automobile 
may be utilized. 

[0016] A fabrication order of the container 1 which comprises 
the above-described configuration is as follows. That is, as 
shown in Fig. 3, firstly, one end of the internal water outlet 



14 



pipe 7 is pressed into the hole 2 6 of the tap body 3 , and thereafter, 
the water inlet pipe 5 among the water inlet pipe 5 and the 
water outlet pipe 6 which were fixed to the lid body 4 is pressed 
into the hole 2 5 of the tap body 3, and at the same time, the 
water outlet pipe 6 is pressed into an inside of the center 
water discharge pipe 7 which was pressed into the tap body 3, 
and furthermore, the sheath pipe 34, to a front edge of which 
the temperature detection sensor 32 was attached, is pressed. 
Next, the center water discharge pipe 7 and the sheath pipe 
34 are inserted into the inner bottle 11 of the container 1, 
and the tap 3 is pressed into the throat part 15, and the fold 
part 27 of the lid body 4 is fit to an outer surface of the 
opening part 9 of the outer bottle 8, and thereafter, finally, 
an E 8 portion in Fig. 2 is connected by welding, and a lead wire 
of the temperature detection sensor 32 is connected to the 
temperature detection panel 33. 

[0017] The container 1 which was fabricated in this manner 
is attached to an automobile body in such an inverted state 
that the opening part 10 was faced downward, at an appropriate 
position of an automobile, preferably, in an engine room. And, 
a pipe, which is communicated with the outlet head of the water 
jacket D, is connected to the water inlet pipe 5 of the container 
1, and a pipe, which is communicated with an suction head of 
the water pump F to the water outlet pipe 6. In addition, the 
container 1 may be disposed at a downstream side, as well as 
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the upstream side of the water pump F in the second bypass 
circulating path d as described above, and may be disposed in 
the first bypass circulating path c and the heater circulating 
path b. In case of disposing it in the heater circulating path 
b, it is preferable to connect in parallel with the heater C. 
[0018] Next , anoperationof a cooling water systemof an engine , 
which was equipped with the container attached as described 
above , wil 1 be described . When the engine A is started by turning 
ON an ignition switch, cold cooling water in the water jacket 
D of the engine A is moved compulsorily by the water pump F, 
and flows out from the outlet head of the water jacket D. Since 
temperature of the cooling water at the time of a start-up is 
low, the thermostat E is closed. On this account, the cooling 
water is circulated through the heater circulating path b, and 
the first, second bypass circulating paths c, d. The cold 
cooling water, which flows into the second bypass circulating 
path d from the outlet head of the water jacket D, flows into 
the container 1 from the water inlet pipe 5 of the container 
1. By this, high temperature water, which has been reserved 
inside the container 1, flows out from the outlet head 31 at 
a top of the internal water outlet pipe 7, and passes through 
an inside of the internal water outlet pipe 7, and is injected 
into an inside of the water jacket D of the engine A through 
the water outlet pipe 6. 

[0019] When this high temperature water passes through an 
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inside of the water jacket D, the engine A is warmed up, and 
warm-up is facilitated. Furthermore, this high temperature 
water takes a round through the first bypass circulating path 
c and the heater circulating path b, as well as the second bypass 
circulating path d, and thereby, the warm-up is finished for 
a short period of time. In a conventional cooling water 
circulating system, since temperature of a cylinder wall surface 
at the time of a start-up is low and there exists a super cooling 
state, vaporization of mixed gas fuel is prevented by a digestive 
process, andalso, propagationof fire is blocked, and incomplete 
combustion occurred . In contrast to this , in the cooling system 
equipped with the container 1 which relates to this invention, 
since wall surfaces of a cylinder and a cylinder head of the 
engine A is kept at high temperature by high temperature water 
and there exists a over heating state, vaporization of mixed 
gas fuel with high density is facilitated, and complete 
combustion is obtained . As a result of this , environmental 
pollution due to exhaust gas at the time of a warm-up operation 
is reduced. 

[0020] When the warm-up of the engine A is finished and 
temperature of cooling water is increased to predetermined 
temperature or more, the thermostat E is opened, and therefore, 
a great mass of cooling water with high temperature, which came 
out from the outlet head of the water jacket D, passes through 
the radiator B of the main circulating path a and cooled down 
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by heat dissipation, and becomes low temperature water and is 
returned to the engine A. Also, a part of high temperature 
water, which came out from the outlet head of the water jacket 
D, flows in the second bypass circulating path d, and passes 
through the container 1 and is mixed with the above -described 
low temperature water in the main circulating path a , and becomes 
appropriate warm water and flows in the water jacket D. In 
a conventional cooling water circulating system, cooling water , 
which become low temperature by having been cooled down by the 
radiator B, flows in the water jacket D as it is, and therefore, 
wall surface temperature of a cylinder in the vicinity of the 
inlet head of the water jacket D is low, and vaporization of 
the mixed gas fuel is prevented by the above-described digestive 
process, so that there occurs a temperature difference of wall 
surfaces between an inlet side cylinder and an outlet side 
cylinder of the water jacket D, and as a result thereof, there 
was such a case that noises are generated at a sloping road 
and at the time of acceleration, and knocking is generated at 
the time of low speed . 

[0021] However, in this embodiment of the invention, low 
temperature cooling water in the main circulating path a and 
high temperature cooling water in the second bypass circulating 
path d are mixed, and become appropriate warm water, and it 
is moved in the water jacket D, and temperature of a wall surface 
of each cylinder becomes high so that vaporization of mixed 



18 



gas fuel is facilitated, and therefore, there is no case that 
noises and knocking of an engine are generated as in the prior 
art. When the engine A is stopped, moving of cooling water 
in each circulating path is stopped, and temperature is getting 
down gradually by natural cooling, but cooling water in the 
container 1 in the second bypass circulating path d is kept 
warm in a high temperature state by the vacuum double thermal 
insulation structure of the container 1 as it is held to be 
reserved inside. 

[0022] Since the water inlet pipe 5 of the container 1 is 
disposed at a lower side and the outlet head 31 is disposed 
at a more upper part than the water inlet pipe 5, there is no 
case that low temperature water with larger relative density 
flows in an inside from the water inlet pipe 5, and also, there 
is no case that high temperature water with smaller relative 
density passes through the outlet head 31 and flows out downward. 
Therefore, during a period of an engine stop, high temperature 
water with smaller relative density is reserved in the container 
1, and kept warm in a high temperature state. Also, at the 
time of a start-up, high temperature water inside the container 
1 is pushed up by cooling water which flows in from the water 
inlet pipe 5, and is not mixed with low temperature water, and 
flows out effectively from the outlet head 31 as it is maintained 
in a high temperature state. 

[0023] In the meantime, temperature of cooling water in the 
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container 1 is detected by the temperature detection sensor 
32, and displayed by the temperature display panel 33 at an 
outside of the container 1. This temperature is approximately 
75°C in case that 12 hours has passed from such a time that 
an engine was stopped, and approximately 80~90°C at the time 
of a normal operation. When temperature, which is displayed 
by the temperature display panel 3 3 before an engine start-up 
is of a level of the above-described temperature, it means that 
cooling water, which has been reserved in the container 1 up 
to that time, was maintained to be of high temperature without 
change, and therefore, it shows that a thermal insulation 
function of the container 1 is normal. Also, when temperature 
of the temperature display panel 33 is enormously lower than 
the above-described temperature, temperature of cooling water 
in the container 1 has been already lowered, and therefore, 
it is sensed that there is something wrong with the thermal 
insulation function, due to such things that a weld part of 
the container 1 suffers some cracks so that a vacuum level between 
the outer bottle 8 and the inner bottle 11 is deteriorated, 
and sealing capability of a seal part S of the tap body 3 of 
the container 1 is damaged so that high temperature cooling 
water is leaked, and so on. 

[0024] Furthermore, when temperature, which is displayed by 
the temperature display panel 33, is abnormally higher than 
the above -described temperature at the time of a steady operation, 
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it shows that the thermostat E is out of order and maintained 
to be closed, and cooling water is not circulated through the 
main circulating path a, and as a result thereof, temperature 
of an entire cooling water circulating system is increased. 
Also, when temperature of the temperature display panel 3 3 is 
lower than the above-described temperature, it is sensed that 
the thermostat E is maintained to be opened, and cooling water 
always flows through the main circulating path a and temperature 
of an entirety is lowered. In this manner, by temperature of 
the temperature display panel 33, it is possible to promptly 
sense abnormality of a circulating system, and therefore, it 
is possible to exchange the container 1 and the thermostat E 
in advance . 

[0025] In addition, in the above-described embodiment, the 
temperature display panel 3 3 was attached to an outer surface 
of the cap 22 of the container 1, but may be attached to a base 
of the container 1 , or attached to an easily viewable appropriate 
place in an engine room, and on an indoor instrument panel. 
Also, a display method of the temperature display panel 33 is 
not limited to digital display, and analog display may be carried 
out . 

[0026] 

[Advantage of the Invention] As apparent from the foregoing 
explanation, according to this invention, temperature of 
cooling water ina container is detected by temperature detection 
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means, and displayedby temperature display means , and therefore , 
it is possible to promptly sense abnormality of a thermostat 
and an electric fan, as well as abnormality of a thermal 
insulation function of a container, and it is possible to take 
measures before it becomes unable to run, which is safe. 
[Brief Description of the Drawings] 

[Fig.l] is a distribution diagram of a thermal insulation and 
injection apparatus of engine cooling water of an automobile, 
which relates to this invention. 

[Fig. 2] is a cross sectional view of a cooling water thermal 
insulation container. 

[Fig. 3] is an enlarged and exploded cross sectional view of 
a tap body of the container which is shown in Fig . 2 . 
[Description of Reference Numerals and Signs] 
1 ... container, 32 ... temperature detection sensor, 
3 3 ... temperature display panel, A . . . engine, 
B ... radiator, a ... main circulating path, 
c, d ... second bypass circulating path. 

FIG. 1 

B RADIATOR 
A ENGINE 
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